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的に検討した．ストレス負荷 8日目，10 分間の噛みつき行動時間は，Sham群（460.2±24.2 秒）
に対し，PTN群（263.3±53.7 秒）で有意に抑制された（p＜ 0.01）．血漿コルチコステロン濃
度は，Con 群（44.0±8.2 ng/ml）に対し Sham群（128.6±26.4 ng/ml）では有意に増加したが，
PTN群（73.5±8.9 ng/ml）ではその増加が有意に抑制された（P＜ 0.05）．血漿オレキシンA
濃度は，Con 群（0.17±0.01 ng/ml）に対し Sham 群（0.36±0.04 ng/ml）では有意に増加し
たが，PTN群（0.23±0.03 ng/ml）ではその増加が有意に抑制された（P＜ 0.05）．外側視床































































研 究 方 法
　1．実験動物















日間 1ケージ（26×26×18 cm）に 1匹で飼育した．




ル浅麻酔下（30 mg/kg i.p. ソムノペンチルⓇ；共立
製薬，東京）に，頭頂部周囲の剃毛を行い，頭頂部
（百会穴相当部）（Fig. 1a）への円皮鍼（Fig. 1b）（長



































（50 mg/kg i.p.）に PBS ならび固定液（4％パラホ
ルムアルデヒド）で灌流固定した後，脳を摘出し
た．視床下部の凍結切片（20 µm）を作製し，10％
ヤギ血清（S-1000 ; VECTOR LABORATORIES, 
CA, USA）でブロッキングした後，一次抗体（4℃，
overnight）（1：100. Anti-Orexin A Rabbit Anti-
body ; Calbiochem, CA, USA），二次抗体（室温，2
時間）（1：1000. Alexa FluorⓇ 555 Donkey Anti-





























（44.0±8.2 ng/ml）に対し Sham群（128.6±26.4 ng/
Fig. 1　Press tack needle （PTN）
（a） PTN （PyonexⓇ, length of 1.2 mm, Seirin Co., Japan） was ﬁxed on the GV 20 
acupuncture point （Baihui）.




ml）では有意に上昇したが（P ＜ 0.01），PTN 群
（73.5±8.9 ng/ml）ではその上昇が有意に抑制され






Con 群（0.17±0.01 ng/ml）に対し Sham群（0.36±
0.04 ng/ml）では有意に上昇したが（P＜0.01），PTN
群（0.23±0.03 ng/ml）では，その上昇が有意に抑




























Fig. 2　The eﬀects of PTN in rats subjected to chronic social isolation stress
Con （non-stress group）, Sham （stress plus sham PTN treatment group） and PTN 
（stress plus PTN treatment group）.
（a）  Stress behavior : the time the rats spent biting a wooden stick for ten minutes 
was measured. The time was signiﬁcantly inhibited in the PTN group versus 
the Sham group on day 8 （＊＊P ＜ 0.01）.
（b）  The plasma corticosterone levels were significantly increased in the Sham 
group versus the Con group （＊＊P ＜ 0.01）, although this increase was inhibited 























Fig. 3　The inﬂuences of PTN on orexin A levels
Con （non-stress group）, Sham （stress plus sham PTN treatment group） and PTN （stress plus 
PTN treatment group）.
（a）  The plasma orexin A level was signiﬁcantly increased in the Sham group versus the Con 
group （＊＊P ＜ 0.01）, but this increase was inhibited in the PTN group （＊P ＜ 0.05）.
（b）  The optical density （OD） of the hypothalamic orexin neurons was signiﬁcantly increased in 
the Sham group versus the Con group （＊P ＜ 0.01）, and this increase was also inhibited in the 
PTN group （＊P ＜ 0.01）.
（c）  Immunofluorescent images showing orexin A （red） and the nucleus （blue） in the 
hypothalamus. The expression of orexin A was increased in the Sham group compared with 
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THE PRESS TACK NEEDLE DOWNREGULATES THE SECRETION OF OREXIN  
IN RATS SUBJECTED TO CHRONIC SOCIAL ISOLATION STRESS
Masaya FUKUSHIMA1，2）, Masataka SUNAGAWA1）, Haruto KATAHIRA1）, 
Daishi WATANABE1）, Hajime KUSAYANAGI1）, Yoshiyuki KOBAYASHI1）, 
Takeshi HIGUCHI1）, Naoko HISAMITSU1） and Tadashi HISAMITSU1） 
1）Department of Physiology, Showa University School of Medicine
2）Center for Integrative Medicine, Faculty of Health Sciences, Tsukuba University of Technology
　Abstract 　　 Press tack needles （PTN） are a kind of acupuncture needle.  The aim was to investi-
gate the eﬀects of PTN treatment on social isolation stress and the role of orexin A in this eﬀect.  Male 
rats were divided into three groups : non-stress group （Con）, stress plus sham PTN treatment group 
（Sham） and stress plus PTN treatment group （PTN）.  The rats in the PTN and Sham groups were 
housed alone for eight days.  In the PTN group, a PTN （Pyonex, Seirin Co., Japan） was ﬁxed on the GV 
20 acupuncture point （Baihui） on day 7.  We measured the stress behavior based on the time the rats 
spent biting a wooden stick for ten minutes on days 7 and 8 and then measured the plasma corticoste-
rone levels on day 8.  In addition, the plasma orexin A levels and morphology of the lateral hypothalamic 
orexin neurons were investigated on day 8.  On day 8, the biting time and the plasma corticosterone lev-
els were observed to have signiﬁcantly increased in the Sham group versus the Con group, although 
these increases were inhibited in the PTN group.  Furthermore, the plasma orexin A levels and the num-
ber of hypothalamic orexin neurons were significantly increased in the Sham group versus the Con 
group ; these increases were also inhibited in the PTN group.  PTN may inhibit the response to social iso-
lation stress.  The inhibitory eﬀects of the secretion of hypothalamic orexin may be one of the mecha-
nisms underlying this phenomenon.
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